
Supplementary Table S1. Sample quality. 
  

Sample Number of 
Reads 

Valid 
UMIs 

Reads Mapped 
to Probe Set 

Fraction Reads in 
Spots under Tissue 

Mean Reads 
per Spot 

Median UMI 
Counts per Spot 

Median Genes 
per Spot 

Genes 
Detected 

1 Week MDA231 263,182,368 100.0% 98.6% 98.9% 47,089 855 447 15,533 
2 Week MDA231 320,224,301 100.0% 98.3% 97.7% 49,077 651 347 16,281 
2 Week Wild-Type 254,517,220 100.0% 98.5% 98.6% 46,293 676 392 15,823 



Supplementary Table S2. Unsupervised global gene clustering. Top expressed genes of each cluster sorted by p-value for the two-
week wild-type sample.  
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Mtor 0.222
9994

3 

1.67 

329 
            

Surf4 0.228
0435

4 

2.12 

330 
            

Orai
1 

0.232
5344

3 

1.58 

331 
            

Atp1
a1 

0.248
1251

6 

1.77 

332 
            

Vps3
5 

0.251
7792

6 

1.65 

333 
            

Cpsf
6 

0.252
4707

6 

2.05 

334 
            

Sri 0.279
8421 

1.59 

335 
            

Itm2
c 

0.286
3371

1 

1.77 



336 
            

Stt3b 0.332
4330

4 

1.53 

337 
            

Ppp1
r8 

0.387
3692

6 

1.67 

338 
            

Atp5
c1 

0.388
8033

4 

2.03 

339 
            

Supt
5 

0.416
0473

7 

1.69 

340 
            

Eif3l 0.447
8203 

1.82 

341 
            

Nduf
b8 

0.491
5338

7 

2.40 

342 
            

Kidi
ns22
0 

0.495
6792

8 

2.02 

343 
            

Asap
1 

0.708
1681

8 

1.61 

344 
            

Mtch
1 

0.771
3583

6 

1.63 

345 
            

Ubal
d2 

0.810
2584

4 

1.58 

346 
            

Uqcr
h 

0.865
1378

3 

1.59 



347 
            

Marc
ks 

0.895
3677 

2.67 

348 
            

Ssr3 0.906
9953

6 

1.83 

349 
            

Ppic 0.930
6925

9 

1.53 

350 
            

Nduf
a2 

0.978
6105

5 

3.02 

  
  



Supplementary Table S3. Unsupervised global gene clustering. Top expressed genes of each cluster sorted by p-value for the two-
week MDA-MB-231 sample.  
Top 
features 

Cluster 1 p-value fold 
change 

Cluster 2 p-value fold 
change 

Cluster 3 p-value fold 
change 

1 Col1a2 4.08E-97 2.89 Col3a1 1.38E-93 5.34 Col2a1 1.26E-177 51.98 
2 Col1a1 1.89E-71 2.79 Crip1 1.13E-56 16.42 Col9a1 1.02E-152 39.51 
3 Bglap 1.15E-38 11.72 Col6a2 4.58E-56 6.15 Col9a3 1.63E-136 39.80 
4 Acp5 1.83E-33 5.47 Tnn 6.68E-55 14.98 Comp 3.28E-97 19.55 
5 Dmp1 7.87E-33 5.32 Lmna 1.65E-54 6.10 Col9a2 4.10E-89 16.79 
6 Ctsk 6.96E-32 6.78 Acta1 3.53E-49 9.94 Acan 6.10E-76 20.68 
7 Col11a2 8.61E-30 2.85 Col6a1 6.56E-49 6.19 Mgp 5.94E-69 13.58 
8 Nrp2 3.02E-28 2.54 Vim 6.20E-48 7.84 Cst3 6.63E-29 6.10 
9 Gja1 1.85E-25 2.30 Tgfbi 4.16E-47 8.86 Ccdc80 1.63E-21 3.42 

10 Id3 6.59E-24 2.27 Ecm1 7.86E-45 12.80 Smoc2 1.74E-17 6.77 
11 Ckb 9.08E-22 3.69 Aebp1 1.33E-43 7.23 Cspg4 2.63E-17 2.20 
12 Col22a1 3.15E-20 2.41 Thbs2 1.72E-43 6.83 Rbp4 1.50E-16 4.65 
13 Mmp9 6.25E-16 1.89 Col6a3 5.37E-43 5.74 Fn1 1.75E-10 2.14 
14 Col11a1 1.37E-12 1.90 Col5a1 1.62E-42 3.15 Sdc4 2.68E-08 2.48 
15 Ptgis 3.34E-11 1.82 Postn 2.70E-41 5.48 Alpl 3.80E-08 1.73 
16 Creb3l1 2.04E-10 2.47 Tnnc2 4.66E-41 7.37 Col16a1 1.21E-07 1.87 
17 Phospho1 3.12E-10 2.28 Ckm 4.11E-37 7.31 Gpc1 4.70E-07 2.25 
18 Csf1r 1.35E-09 2.89 Mylpf 1.85E-35 6.94 Emilin1 5.46E-07 2.17 
19 Cd68 9.40E-08 1.89 Angptl2 1.47E-34 5.08 Igfbp7 1.57E-06 1.89 
20 Ibsp 7.26E-07 2.34 Mmp2 1.23E-32 4.37 Fscn1 0.00258535 1.67 
21 Hexa 2.63E-06 1.81 S100a6 3.92E-32 4.76 Fibin 0.00853956 1.66 
22 Spp1 4.58E-06 2.52 Aldoa 1.53E-31 2.92 Mmp9 0.23071441 1.60 
23 Tmem176b 1.95E-05 1.86 Fn1 1.96E-30 2.48 Maged1 0.29991692 1.55 
24 Hba-a2 1.93E-04 1.91 Plec 3.54E-28 3.30 Fgfr1 0.34024572 1.58 



25 Atp6v0e 0.00199742 1.79 Igfbp7 5.98E-28 2.05 Hnrnpab 0.35671937 1.69 
26 Hbb-bs 0.00260241 1.56 Fstl1 3.13E-27 5.08 Mt1 0.56442893 1.71 
27 Mmp13 0.00487388 1.78 Timp2 1.39E-26 4.30 

   

28 
   

Tnnt3 2.20E-26 4.61 
   

29 
   

Ybx3 1.77E-25 3.25 
   

30 
   

Ahnak 3.54E-25 3.23 
   

31 
   

Myh4 8.57E-25 5.55 
   

32 
   

Lgals1 1.24E-24 2.75 
   

33 
   

Igfbp5 1.53E-24 4.93 
   

34 
   

Fth1 2.70E-24 4.20 
   

35 
   

Loxl2 2.72E-22 4.40 
   

36 
   

Lgals3 1.23E-21 4.67 
   

37 
   

Bgn 2.44E-19 2.23 
   

38 
   

Ctsl 3.64E-19 3.49 
   

39 
   

Emp1 8.20E-19 3.44 
   

40 
   

Hspg2 2.77E-18 2.25 
   

41 
   

Tagln2 2.85E-18 2.65 
   

42 
   

Fibin 5.75E-18 3.20 
   

43 
   

Txn1 1.29E-17 2.53 
   

44 
   

Nbl1 1.82E-16 2.15 
   

45 
   

Lum 3.74E-16 2.23 
   

46 
   

Antxr1 1.00E-14 2.68 
   

47 
   

Jund 1.89E-14 2.00 
   

48 
   

Cthrc1 4.96E-14 2.26 
   

49 
   

Col4a2 7.92E-14 4.09 
   

50 
   

Tuba1a 8.52E-14 1.91 
   

51 
   

Ski 9.86E-14 2.10 
   

52 
   

Col12a1 1.52E-13 2.33 
   



53 
   

Cd81 1.85E-13 2.01 
   

54 
   

Col4a1 6.35E-13 4.04 
   

55 
   

Pkm 9.44E-13 2.56 
   

56 
   

Myo1c 2.97E-12 2.49 
   

57 
   

Cd44 5.09E-12 3.17 
   

58 
   

Tnfrsf1a 8.69E-12 2.32 
   

59 
   

Apoe 1.30E-11 3.67 
   

60 
   

Ywhag 3.48E-11 2.31 
   

61 
   

Pmepa1 2.59E-10 1.64 
   

62 
   

Ctsb 1.27E-09 1.84 
   

63 
   

Col16a1 2.65E-09 1.92 
   

64 
   

Tpm1 3.04E-09 2.27 
   

65 
   

Actb 1.01E-08 1.89 
   

66 
   

Mxra8 1.48E-08 1.90 
   

67 
   

Psap 2.49E-08 1.96 
   

68 
   

C1qtnf6 3.11E-08 1.60 
   

69 
   

Cd47 9.60E-08 2.48 
   

70 
   

Mtch1 1.43E-07 2.13 
   

71 
   

Sqstm1 1.75E-06 1.87 
   

72 
   

Gpi1 3.08E-06 2.01 
   

73 
   

Rap1b 5.49E-06 2.12 
   

74 
   

Plvap 8.20E-06 2.10 
   

75 
   

Dcn 3.28E-05 1.66 
   

76 
   

Gpx1 3.68E-05 2.22 
   

77 
   

Tnfaip2 5.18E-05 1.50 
   

78 
   

Msn 5.46E-05 1.56 
   

79 
   

Ywhaz 1.14E-04 1.70 
   

80 
   

Nid2 1.16E-04 1.53 
   



81 
   

Pdia3 1.31E-04 1.71 
   

82 
   

Ubc 1.89E-04 1.69 
   

83 
   

Ctsd 0.00139589 1.51 
   

84 
   

Hist2h2bb 0.00468357 1.63 
   

85 
   

Hnrnpm 0.0159233 1.66 
   

86 
   

Ube2m 0.01888249 1.58 
   

87 
   

Calm1 0.02370051 1.58 
   

88 
   

Pgam1 0.03051486 1.56 
   

89 
   

Ssr3 0.07433097 1.50 
   

90 
   

Car3 0.75330208 2.05 
   

 
  



Supplementary Table S4. Unsupervised global gene clustering. Top expressed genes of each cluster sorted by p-value for the one-
week MDA-MB-231 sample.  
Top 
features 

Cluster 1 p-value fold 
change 

Cluster 2 p-value fold 
change 

1 Tgfbi 1.99E-18 11.30 Col1a2 5.01E-22 1.77 
2 Col6a2 3.80E-18 7.72 Col1a1 1.03E-19 2.63 
3 Fn1 2.56E-17 5.36 Mmp9 7.71E-18 4.91 
4 Tnn 1.60E-16 14.95 Acp5 4.20E-15 5.22 
5 Col3a1 2.49E-16 3.08 Dmp1 5.87E-15 2.20 
6 Angptl2 1.48E-12 7.47 Col22a1 2.34E-13 2.18 
7 Aebp1 2.26E-12 11.05 Ckb 7.53E-13 8.19 
8 Col6a1 1.82E-11 6.14 Car3 2.88E-12 2.99 
9 Crip1 6.07E-11 6.41 Gja1 6.98E-12 2.21 
10 Thbs2 7.37E-11 8.36 Ctsk 2.53E-11 4.60 
11 Col6a3 1.10E-10 3.17 Mmp13 3.19E-10 11.81 
12 Lmna 2.71E-10 2.71 Slc4a2 4.40E-08 4.55 
13 Postn 4.21E-10 13.52 Nrp2 8.11E-08 1.97 
14 Igfbp7 6.72E-10 1.87 Hexa 9.08E-08 2.50 
15 Fth1 1.33E-08 2.15 Id3 7.35E-07 1.66 
16 Col5a1 1.66E-08 3.67 Gpc1 2.97E-06 1.62 
17 Fibin 3.65E-08 3.91 Bglap 4.13E-06 4.51 
18 S100a6 4.53E-08 3.11 Ptgis 7.46E-06 3.06 
19 Bgn 1.01E-07 2.50 Atp6v1e1 2.48E-05 2.44 
20 Pmepa1 1.80E-07 2.69 Sh3pxd2b 6.38E-05 1.71 
21 Acan 1.82E-07 11.90 Spp1 1.33E-04 2.32 
22 Comp 6.41E-07 13.75 Tnnc2 2.60E-04 2.25 
23 Emilin1 8.03E-07 3.40 Cyc1 0.00143806 1.74 
24 Col9a3 1.37E-06 15.71 Ctsz 0.00196439 1.88 



25 Grb10 2.67E-06 4.08 Cd68 0.00370229 1.88 
26 Smoc2 2.69E-06 1.88 Ckm 0.00448134 1.89 
27 Pdia3 3.57E-06 2.06 Tmem176b 0.0060072 1.63 
28 Igfbp5 1.22E-05 2.20 Creb3l1 0.0063904 1.68 
29 Mgp 1.34E-05 6.62 Tnnt3 0.00884771 2.53 
30 Mmp2 1.40E-05 1.87 Ctsa 0.00884807 1.60 
31 Jund 3.22E-05 2.36 Uqcrc1 0.01471704 1.52 
32 Fstl1 4.23E-05 3.58 Myh4 0.01853007 1.91 
33 Col9a1 4.73E-05 14.00 Mylpf 0.02335842 1.76 
34 Tagln2 5.07E-05 2.32 Ahcyl1 0.04906869 1.51 
35 Myo1c 5.56E-05 1.98 Slc39a7 0.06207363 1.85 
36 Apoe 5.90E-05 9.98 Atp6v0e 0.11104512 1.51 
37 Loxl2 6.33E-05 3.39 Tnc 0.27646613 1.97 
38 Timp2 6.77E-05 1.76 Hist4h4 0.49098454 1.64 
39 Pkm 8.52E-05 1.89 Slc25a5 0.59083628 2.06 
40 Cd81 1.12E-04 1.94 Mt1 0.62433476 1.54 
41 Hspg2 1.55E-04 1.79 

   

42 Hsp90b1 1.79E-04 1.56 
   

43 Col9a2 2.35E-04 10.28 
   

44 Tuba1a 3.51E-04 2.44 
   

45 Ppib 4.21E-04 1.77 
   

46 Ckap4 4.52E-04 1.56 
   

47 Surf4 5.01E-04 1.53 
   

48 Ctsl 5.13E-04 2.50 
   

49 Sdc4 8.16E-04 2.73 
   

50 Ddb1 0.00110138 1.63 
   

51 Thbs1 0.0012533 1.57 
   

52 Col2a1 0.00125895 8.18 
   



53 Vim 0.00223164 1.79 
   

54 Myl12a 0.00282791 1.72 
   

55 Cthrc1 0.00332182 1.66 
   

56 Ctsb 0.00384687 3.23 
   

57 Mtch1 0.00482792 2.05 
   

58 Rbp4 0.00510327 3.41 
   

59 Fscn1 0.00574327 1.76 
   

60 Tmsb4x 0.00628898 2.22 
   

61 Col12a1 0.00633081 2.23 
   

62 Sar1a 0.00690348 1.50 
   

63 Tnfrsf1a 0.0081746 1.63 
   

64 Lgals1 0.00916693 1.84 
   

65 Rabac1 0.00998772 1.62 
   

66 Rer1 0.01183203 1.70 
   

67 H2afz 0.01385191 1.69 
   

68 Txn1 0.01447579 1.94 
   

69 Maged1 0.01690518 1.51 
   

70 Arhgdia 0.02055006 1.66 
   

71 Plec 0.0235455 1.99 
   

72 Ptbp1 0.03015833 1.57 
   

73 Gpi1 0.03269063 2.08 
   

74 Cspg4 0.03691878 3.25 
   

75 Ecm1 0.04542868 1.66 
   

76 C1qtnf6 0.06759725 2.13 
   

77 Nbl1 0.06965241 1.92 
   

78 App 0.10396289 1.57 
   

79 Akt1 0.16513958 1.53 
   

80 Sfpq 0.19742708 1.65 
   



81 Lgals3 0.24769173 1.74 
   

82 Gnb2 0.51315775 1.62 
   

  
  



Supplementary Table S5. Complete differential gene list of the comparison of the two-week MDA-MB-231 hard callus and the two-
week wild-type hard callus. Gene list calculated by ANOVA and filtered by p-value <0.05, false discovery rate (FDR) <0.01, and fold 
change at least from -1 to 1.  
 
Gene P-value  

FDR step 
up  Ratio  

Fold 
change  

LSMean(MDA-
231)  LSMean(WT)  

Acta1 1.01E-18 2.92E-16 4.38E-01 0.44 -2.28 2.40 
Sem1 8.59E-17 1.24E-14 1.64E+00 1.64 1.64 4.33 
Ckm 7.27E-16 7.00E-14 5.57E-01 0.56 -1.80 1.78 
Hba-a2 4.64E-14 3.35E-12 2.28E+00 2.28 2.28 3.60 
Tnnc2 4.93E-12 2.85E-10 6.58E-01 0.66 -1.52 2.15 
Aldoa 8.33E-11 4.01E-09 7.22E-01 0.72 -1.39 2.08 
Mylpf 2.51E-10 1.04E-08 7.11E-01 0.71 -1.41 1.46 
Pgam2 1.10E-09 3.97E-08 8.03E-01 0.80 -1.25 1.06 
Pvalb 4.20E-09 1.35E-07 7.53E-01 0.75 -1.33 1.17 
Tnc 3.13E-08 9.03E-07 5.76E-01 0.58 -1.74 4.76 
Bglap 3.60E-08 9.47E-07 4.91E-01 0.49 -2.04 16.18 
Selenop 2.46E-07 5.92E-06 6.65E-01 0.67 -1.50 2.09 
Thbs1 4.08E-07 8.68E-06 6.38E-01 0.64 -1.57 3.36 
Col12a1 4.21E-07 8.68E-06 7.27E-01 0.73 -1.38 1.73 
Igfbp5 1.35E-06 2.61E-05 7.53E-01 0.75 -1.33 1.43 
Eno3 1.67E-06 2.91E-05 7.60E-01 0.76 -1.32 1.33 
Tpm1 1.71E-06 2.91E-05 7.52E-01 0.75 -1.33 4.39 
Actn3 2.08E-06 3.34E-05 8.38E-01 0.84 -1.19 1.15 
Tcap 5.17E-06 7.87E-05 8.48E-01 0.85 -1.18 1.14 
Ndufb7 5.85E-06 8.22E-05 7.94E-01 0.79 -1.26 1.52 
Col4a2 5.97E-06 8.22E-05 7.27E-01 0.73 -1.38 1.90 
Myoz1 8.07E-06 1.06E-04 8.31E-01 0.83 -1.20 1.14 
Cthrc1 1.05E-05 1.32E-04 6.99E-01 0.70 -1.43 2.07 
Tnnt3 1.16E-05 1.39E-04 7.82E-01 0.78 -1.28 1.49 



Myh4 1.29E-05 1.50E-04 7.82E-01 0.78 -1.28 1.87 
App 1.84E-05 2.04E-04 7.39E-01 0.74 -1.35 3.21 
Mdh1 2.02E-05 2.15E-04 7.50E-01 0.75 -1.33 1.67 
Lum 2.10E-05 2.15E-04 7.44E-01 0.74 -1.34 2.16 
Atp2a1 2.16E-05 2.15E-04 8.08E-01 0.81 -1.24 1.39 
Cyc1 2.51E-05 2.42E-04 7.65E-01 0.77 -1.31 2.00 
Mybpc2 3.35E-05 3.09E-04 8.07E-01 0.81 -1.24 1.25 
Itm2c 3.42E-05 3.09E-04 7.29E-01 0.73 -1.37 2.21 
Col6a2 4.58E-05 4.01E-04 7.39E-01 0.74 -1.35 3.23 
Eef1a1 4.71E-05 4.01E-04 6.76E-01 0.68 -1.48 5.43 
Maf 6.20E-05 5.12E-04 8.03E-01 0.80 -1.25 1.61 
Ubc 7.10E-05 5.70E-04 7.97E-01 0.80 -1.25 1.71 
Fn1 1.17E-04 9.12E-04 6.76E-01 0.68 -1.48 4.28 
Pygm 1.23E-04 9.33E-04 8.74E-01 0.87 -1.14 1.16 
Rap1b 1.44E-04 1.07E-03 8.10E-01 0.81 -1.23 1.83 
Myl1 1.55E-04 1.12E-03 8.13E-01 0.81 -1.23 1.27 
Tnni2 1.59E-04 1.12E-03 9.00E-01 0.90 -1.11 1.04 
Ckb 1.78E-04 1.22E-03 6.71E-01 0.67 -1.49 3.43 
Tln1 2.22E-04 1.49E-03 8.24E-01 0.82 -1.21 1.62 
Calm1 4.06E-04 2.66E-03 8.26E-01 0.83 -1.21 1.66 
Olfml2b 4.19E-04 2.69E-03 7.73E-01 0.77 -1.29 1.89 
Arhgdia 4.31E-04 2.70E-03 8.06E-01 0.81 -1.24 1.63 
Naca 4.40E-04 2.70E-03 8.05E-01 0.81 -1.24 2.02 
Lgals3 4.84E-04 2.91E-03 8.02E-01 0.80 -1.25 1.61 
Cox6a2 5.06E-04 2.99E-03 9.22E-01 0.92 -1.08 1.04 
Cox5b 5.41E-04 3.13E-03 7.80E-01 0.78 -1.28 2.28 
Clta 6.34E-04 3.59E-03 8.14E-01 0.81 -1.23 2.15 
Vim 8.29E-04 4.59E-03 7.96E-01 0.80 -1.26 2.37 
Atp5b 8.41E-04 4.59E-03 8.23E-01 0.82 -1.22 1.51 



Rack1 8.80E-04 4.71E-03 7.43E-01 0.74 -1.35 6.08 
Cct3 9.51E-04 4.97E-03 8.51E-01 0.85 -1.18 1.56 
Psmb4 9.64E-04 4.97E-03 8.44E-01 0.84 -1.18 1.76 
Marcks 9.87E-04 5.00E-03 8.07E-01 0.81 -1.24 1.71 
Ckap4 1.03E-03 5.14E-03 7.92E-01 0.79 -1.26 3.09 
Mxra8 1.05E-03 5.14E-03 7.95E-01 0.79 -1.26 1.95 
Atp6v1e1 1.07E-03 5.17E-03 7.86E-01 0.79 -1.27 2.18 
Atp5a1 1.16E-03 5.48E-03 8.17E-01 0.82 -1.22 2.29 
Antxr1 1.32E-03 6.09E-03 8.25E-01 0.83 -1.21 1.61 
Myh1 1.33E-03 6.09E-03 8.68E-01 0.87 -1.15 1.15 
Hspg2 1.37E-03 6.17E-03 7.97E-01 0.80 -1.25 2.29 
H3f3b 1.39E-03 6.20E-03 7.91E-01 0.79 -1.26 1.76 
Ryr1 1.45E-03 6.35E-03 9.09E-01 0.91 -1.10 1.12 
Gnas 1.49E-03 6.44E-03 7.89E-01 0.79 -1.27 4.80 
Ybx3 1.66E-03 7.06E-03 8.49E-01 0.85 -1.18 1.47 
Psap 1.74E-03 7.31E-03 7.55E-01 0.76 -1.32 3.69 
Col3a1 1.82E-03 7.50E-03 7.66E-01 0.77 -1.31 12.52 
Akr1a1 1.98E-03 8.05E-03 8.06E-01 0.81 -1.24 2.09 

 
  



Supplementary Table S6. Complete differential gene list of the comparison of the two-week MDA-MB-231 soft callus and the two-
week wild-type soft callus. Gene list calculated by ANOVA and filtered by p-value <0.05, false discovery rate (FDR) <0.01, and fold 
change at least from -1 to 1.  
 
Gene P-value  

FDR step 
up  Ratio  

Fold 
change  

LSMean(MDA-
231)  LSMean(WT)  

Col12a1 7.10E-09 2.05E-06 4.95E-01 -2.02 1.42 2.86 
Gpx3 2.60E-08 3.76E-06 5.67E-01 -1.76 4.36 7.68 
Col6a1 6.20E-08 4.93E-06 5.71E-01 -1.75 2.07 3.63 
Eef1a1 6.83E-08 4.93E-06 5.25E-01 -1.90 4.13 7.86 
Arf4 1.40E-07 8.09E-06 5.93E-01 -1.69 1.56 2.63 
H3f3b 6.61E-07 2.86E-05 6.38E-01 -1.57 1.38 2.16 
Lum 6.92E-07 2.86E-05 5.60E-01 -1.79 1.69 3.02 
Col5a2 1.70E-06 5.60E-05 5.09E-01 -1.97 5.70 11.21 
Col5a1 1.74E-06 5.60E-05 4.94E-01 -2.02 4.08 8.27 
Mmp2 3.14E-06 9.07E-05 5.66E-01 -1.77 2.19 3.87 
Itm2c 4.61E-06 1.21E-04 6.21E-01 -1.61 1.77 2.86 
Sparc 5.51E-06 1.33E-04 4.85E-01 -2.06 5.87 12.10 
Myh4 1.22E-05 2.60E-04 1.47E+00 1.47 2.71 1.85 
Thbs1 1.26E-05 2.60E-04 5.95E-01 -1.68 3.15 5.30 
Fkbp8 1.98E-05 3.81E-04 7.09E-01 -1.41 1.58 2.23 
Olfml2b 2.71E-05 4.89E-04 6.50E-01 -1.54 1.38 2.12 
Tgfb1 3.11E-05 5.10E-04 6.53E-01 -1.53 1.69 2.59 
Actb 3.18E-05 5.10E-04 6.44E-01 -1.55 5.55 8.61 
Ctsb 3.35E-05 5.10E-04 6.09E-01 -1.64 1.96 3.23 
Aebp1 4.40E-05 6.36E-04 6.36E-01 -1.57 1.88 2.96 
Tpt1 5.43E-05 7.47E-04 6.21E-01 -1.61 2.43 3.91 
Hspg2 6.55E-05 8.60E-04 6.16E-01 -1.62 2.90 4.71 
Psap 7.28E-05 9.14E-04 7.08E-01 -1.41 3.00 4.24 
Col6a2 7.60E-05 9.15E-04 6.00E-01 -1.67 5.87 9.79 



Cox6a1 1.07E-04 1.13E-03 7.24E-01 -1.38 1.55 2.14 
Mxra8 1.09E-04 1.13E-03 6.33E-01 -1.58 1.68 2.65 
Ptms 1.09E-04 1.13E-03 7.09E-01 -1.41 2.35 3.31 
Serpinf1 1.09E-04 1.13E-03 6.79E-01 -1.47 1.46 2.16 
Cthrc1 1.27E-04 1.27E-03 6.24E-01 -1.60 1.83 2.94 
Ptp4a3 1.55E-04 1.49E-03 8.02E-01 -1.25 1.07 1.34 
Ski 1.61E-04 1.50E-03 6.92E-01 -1.45 1.37 1.98 
Serf2 1.77E-04 1.60E-03 7.22E-01 -1.38 1.52 2.11 
Col6a3 1.92E-04 1.68E-03 6.85E-01 -1.46 3.36 4.90 
Dcn 1.97E-04 1.68E-03 6.67E-01 -1.50 1.57 2.36 
Tnc 2.17E-04 1.79E-03 5.94E-01 -1.68 2.13 3.59 
Tnfrsf1a 2.34E-04 1.88E-03 7.29E-01 -1.37 1.64 2.25 
Mylpf 2.49E-04 1.92E-03 1.44E+00 1.44 2.51 1.74 
Calm2 2.52E-04 1.92E-03 7.60E-01 -1.32 2.02 2.66 
Vim 2.83E-04 2.06E-03 6.53E-01 -1.53 2.82 4.32 
Col3a1 2.86E-04 2.06E-03 4.43E-01 -2.26 19.44 43.88 
Thbs2 3.02E-04 2.13E-03 5.28E-01 -1.89 1.88 3.56 
Ctss 3.17E-04 2.16E-03 6.98E-01 -1.43 1.19 1.71 
Ubc 3.21E-04 2.16E-03 7.55E-01 -1.32 1.46 1.94 
Rack1 3.75E-04 2.42E-03 6.94E-01 -1.44 4.86 7.00 
Myl12a 3.77E-04 2.42E-03 7.42E-01 -1.35 1.94 2.62 
Gas6 3.92E-04 2.46E-03 7.55E-01 -1.32 1.14 1.51 
Gnai2 4.42E-04 2.72E-03 7.11E-01 -1.41 2.14 3.01 
Sem1 4.83E-04 2.91E-03 1.29E+00 1.29 2.92 2.27 
Lgals3 5.11E-04 2.99E-03 7.06E-01 -1.42 2.52 3.58 
Mgp 5.17E-04 2.99E-03 1.20E+00 1.20 9.44 7.88 
Lman1 5.30E-04 3.01E-03 6.78E-01 -1.48 2.21 3.27 
Fth1 5.78E-04 3.21E-03 7.24E-01 -1.38 6.77 9.36 
Ywhaz 6.37E-04 3.47E-03 7.29E-01 -1.37 1.49 2.04 



Pabpc1 6.56E-04 3.51E-03 7.48E-01 -1.34 1.36 1.82 
Tln1 7.38E-04 3.87E-03 7.78E-01 -1.29 1.32 1.70 
Bmp1 7.52E-04 3.87E-03 6.79E-01 -1.47 1.76 2.60 
Arhgdia 7.63E-04 3.87E-03 7.60E-01 -1.32 1.58 2.08 
Cd81 8.99E-04 4.42E-03 6.79E-01 -1.47 1.64 2.42 
Pcolce 9.03E-04 4.42E-03 6.63E-01 -1.51 1.55 2.34 
Ctsl 9.51E-04 4.58E-03 5.79E-01 -1.73 2.55 4.40 
Rcn3 9.83E-04 4.66E-03 6.94E-01 -1.44 1.95 2.82 
App 1.05E-03 4.89E-03 6.69E-01 -1.49 2.67 3.99 
Sept2 1.24E-03 5.66E-03 7.71E-01 -1.30 1.60 2.07 
Bgn 1.26E-03 5.66E-03 7.10E-01 -1.41 3.31 4.66 
Tgfbi 1.27E-03 5.66E-03 7.45E-01 -1.34 1.89 2.54 
Naca 1.35E-03 5.92E-03 7.09E-01 -1.41 1.80 2.53 
Fn1 1.45E-03 6.26E-03 7.04E-01 -1.42 12.39 17.61 
Serpinh1 1.51E-03 6.35E-03 6.05E-01 -1.65 3.01 4.98 
Ssr3 1.52E-03 6.35E-03 7.14E-01 -1.40 1.79 2.50 
Cd47 1.54E-03 6.35E-03 7.70E-01 -1.30 1.35 1.75 
Sfpq 1.61E-03 6.52E-03 7.54E-01 -1.33 1.61 2.13 
Erh 1.63E-03 6.52E-03 7.57E-01 -1.32 1.49 1.97 
Akr1a1 1.65E-03 6.52E-03 7.78E-01 -1.29 1.68 2.16 
Surf4 1.78E-03 6.89E-03 7.32E-01 -1.37 1.77 2.42 
Ctsa 1.79E-03 6.89E-03 7.88E-01 -1.27 1.39 1.77 
Id3 2.03E-03 7.62E-03 6.85E-01 -1.46 1.77 2.59 
Gnas 2.04E-03 7.62E-03 6.75E-01 -1.48 3.45 5.12 
Mdh1 2.06E-03 7.62E-03 7.91E-01 -1.26 1.27 1.61 
Ckap4 2.39E-03 8.71E-03 6.98E-01 -1.43 2.57 3.68 
S100a6 2.41E-03 8.71E-03 7.91E-01 -1.26 1.57 1.99 
Lgals1 2.54E-03 9.08E-03 7.25E-01 -1.38 2.10 2.89 
Slc25a5 2.65E-03 9.34E-03 7.42E-01 -1.35 1.85 2.49 



Laptm4a 2.83E-03 9.69E-03 7.40E-01 -1.35 2.60 3.51 
Ppib 2.83E-03 9.69E-03 7.65E-01 -1.31 1.79 2.34 
Atp2a1 2.85E-03 9.69E-03 1.26E+00 1.26 1.94 1.53 
Cnn2 2.97E-03 9.97E-03 7.24E-01 -1.38 1.57 2.17 

 
  



Supplementary Table S7. Complete differential gene list of the comparison of the two-week MDA-MB-231 interzone and the two-
week wild-type interzone. Gene list calculated by ANOVA and filtered by p-value <0.05, false discovery rate (FDR) <0.01, and fold 
change at least from -1 to 1. 
 
Gene P-value  

FDR step 
up  Ratio  

Fold 
change  

LSMean(MDA-
231)  LSMean(WT)  

Ctsl 3.93E-15 7.34E-13 1.79E-01 -5.59 4.32 24.14 
Ctsd 5.08E-15 7.34E-13 3.16E-01 -3.17 1.79 5.67 
Spp1 1.05E-11 1.01E-09 2.91E-01 -3.44 1.47 5.06 
Cd68 1.84E-11 1.33E-09 3.74E-01 -2.67 1.38 3.67 
Atp6v0e 2.37E-11 1.37E-09 4.95E-01 -2.02 2.11 4.27 
B2m 4.63E-10 2.23E-08 4.45E-01 -2.25 1.63 3.65 
Ctsb 7.06E-10 2.69E-08 3.66E-01 -2.73 3.81 10.41 
Actb 7.45E-10 2.69E-08 5.04E-01 -1.98 10.04 19.92 
Acp5 1.22E-09 3.93E-08 3.43E-01 -2.92 1.82 5.31 
Apoe 2.83E-09 8.19E-08 3.16E-01 -3.16 3.01 9.53 
Ckb 1.30E-08 3.35E-07 4.83E-01 -2.07 1.22 2.53 
Ctss 1.39E-08 3.35E-07 3.57E-01 -2.80 2.39 6.69 
Psap 8.60E-08 1.86E-06 4.10E-01 -2.44 5.00 12.18 
Ctsz 8.99E-08 1.86E-06 4.69E-01 -2.13 1.88 4.00 
Tnnc2 1.98E-07 3.81E-06 1.80E+00 1.80 7.43 4.12 
Mylpf 3.57E-07 6.44E-06 1.79E+00 1.79 3.88 2.16 
Cyba 6.18E-07 1.05E-05 5.09E-01 -1.97 1.89 3.71 
Col2a1 6.62E-07 1.06E-05 2.14E-01 -4.68 13.78 64.45 
Mmp9 7.19E-07 1.09E-05 4.30E-01 -2.32 1.89 4.39 
Itm2b 9.29E-07 1.34E-05 5.89E-01 -1.70 3.47 5.90 
Tgm2 1.15E-06 1.58E-05 5.71E-01 -1.75 1.67 2.92 
Calm1 1.42E-06 1.87E-05 5.66E-01 -1.77 1.58 2.80 
Eef2 1.51E-06 1.90E-05 6.16E-01 -1.62 2.92 4.73 
Acta1 1.63E-06 1.96E-05 1.63E+00 1.63 12.49 7.65 



Tnnt3 2.63E-06 2.98E-05 1.64E+00 1.64 3.32 2.02 
Cst3 2.68E-06 2.98E-05 6.04E-01 -1.66 3.74 6.18 
Grn 3.33E-06 3.56E-05 4.96E-01 -2.02 2.08 4.20 
Thbs4 3.62E-06 3.73E-05 2.21E+00 2.21 4.15 1.88 
Gusb 5.31E-06 5.30E-05 5.65E-01 -1.77 1.83 3.24 
Gnai2 9.98E-06 9.62E-05 6.48E-01 -1.54 2.81 4.33 
Mmp13 1.21E-05 1.13E-04 5.78E-01 -1.73 1.40 2.43 
Tln1 1.36E-05 1.23E-04 6.50E-01 -1.54 1.47 2.27 
Cdkn1a 1.58E-05 1.38E-04 5.83E-01 -1.72 1.82 3.12 
Hspa5 1.91E-05 1.63E-04 6.41E-01 -1.56 2.47 3.86 
Tpt1 1.98E-05 1.64E-04 6.48E-01 -1.54 3.58 5.53 
Lgals3 2.09E-05 1.68E-04 4.22E-01 -2.37 3.74 8.86 
Ctsa 2.36E-05 1.85E-04 5.97E-01 -1.68 1.87 3.14 
Sqstm1 2.49E-05 1.90E-04 6.54E-01 -1.53 2.39 3.65 
Tmsb4x 2.96E-05 2.16E-04 6.26E-01 -1.60 3.50 5.59 
Sdcbp 2.99E-05 2.16E-04 6.09E-01 -1.64 1.54 2.53 
H3f3b 3.44E-05 2.43E-04 6.25E-01 -1.60 2.01 3.22 
Fth1 5.23E-05 3.60E-04 4.32E-01 -2.31 11.89 27.49 
Myh4 5.49E-05 3.69E-04 1.75E+00 1.75 4.36 2.49 
Ctsk 5.93E-05 3.90E-04 4.89E-01 -2.05 2.79 5.71 
Ckm 7.86E-05 5.05E-04 1.37E+00 1.37 6.46 4.71 
Igfbp7 8.20E-05 5.15E-04 6.36E-01 -1.57 8.76 13.78 
Ctnnb1 1.05E-04 6.46E-04 6.93E-01 -1.44 2.33 3.37 
Akr1a1 1.10E-04 6.62E-04 6.32E-01 -1.58 2.17 3.43 
Ubc 1.19E-04 6.73E-04 6.52E-01 -1.53 1.92 2.94 
Laptm4a 1.22E-04 6.73E-04 6.68E-01 -1.50 3.04 4.55 
App 1.22E-04 6.73E-04 6.68E-01 -1.50 3.58 5.37 
Gpx1 1.23E-04 6.73E-04 6.26E-01 -1.60 1.76 2.82 
Eef1a1 1.23E-04 6.73E-04 6.34E-01 -1.58 5.81 9.16 



Clta 1.42E-04 7.62E-04 6.76E-01 -1.48 2.18 3.22 
Cox5b 1.60E-04 8.33E-04 6.68E-01 -1.50 2.22 3.33 
Gpc1 1.61E-04 8.33E-04 6.41E-01 -1.56 2.68 4.18 
Alpl 1.91E-04 9.70E-04 6.05E-01 -1.65 1.56 2.57 
Cfl1 2.06E-04 1.03E-03 6.65E-01 -1.50 3.03 4.55 
Rack1 2.41E-04 1.18E-03 7.29E-01 -1.37 6.10 8.37 
Ibsp 2.73E-04 1.32E-03 7.06E-01 -1.42 1.15 1.63 
Myl1 3.58E-04 1.70E-03 1.39E+00 1.39 2.40 1.73 
Ywhaz 5.65E-04 2.63E-03 7.27E-01 -1.38 2.18 3.00 
Eif4b 6.36E-04 2.92E-03 7.05E-01 -1.42 1.62 2.31 
Ddx5 9.56E-04 4.32E-03 6.97E-01 -1.43 1.72 2.47 
Atp6v1e1 1.20E-03 5.36E-03 6.92E-01 -1.45 1.74 2.51 
Sdc4 1.28E-03 5.40E-03 7.06E-01 -1.42 1.96 2.78 
Hbb-bs 1.29E-03 5.40E-03 1.95E+00 1.95 2.43 1.24 
Pvalb 1.29E-03 5.40E-03 1.33E+00 1.33 2.39 1.80 
Gja1 1.29E-03 5.40E-03 7.19E-01 -1.39 2.10 2.92 
Cnn2 1.75E-03 7.22E-03 7.37E-01 -1.36 1.82 2.47 
Hba-a2 1.77E-03 7.22E-03 1.81E+00 1.81 2.22 1.22 
Marcks 1.82E-03 7.25E-03 7.00E-01 -1.43 1.51 2.16 
Tm9sf2 1.83E-03 7.25E-03 7.23E-01 -1.38 1.65 2.29 
Arhgdia 1.86E-03 7.27E-03 7.67E-01 -1.30 1.97 2.57 
Gpx3 2.05E-03 7.83E-03 7.13E-01 -1.40 5.25 7.37 
Hnrnpa2b1 2.06E-03 7.83E-03 7.49E-01 -1.34 2.14 2.86 
Gas6 2.14E-03 8.05E-03 7.25E-01 -1.38 1.57 2.16 
Eno3 2.19E-03 8.09E-03 1.42E+00 1.42 3.13 2.20 
Actn3 2.24E-03 8.09E-03 1.34E+00 1.34 1.89 1.41 
Slc25a5 2.24E-03 8.09E-03 7.09E-01 -1.41 2.06 2.90 
Car3 2.33E-03 8.31E-03 1.61E+00 1.61 3.46 2.14 
Eif4h 2.36E-03 8.33E-03 7.76E-01 -1.29 2.03 2.61 



Gnas 2.47E-03 8.59E-03 7.54E-01 -1.33 4.68 6.20 
Itm2c 2.50E-03 8.59E-03 7.36E-01 -1.36 2.21 3.00 
Ssr3 2.57E-03 8.63E-03 7.07E-01 -1.42 1.89 2.67 
Hsp90b1 2.57E-03 8.63E-03 7.65E-01 -1.31 4.03 5.27 
Myl12a 2.60E-03 8.63E-03 7.26E-01 -1.38 2.65 3.65 
Nadk 2.68E-03 8.72E-03 6.69E-01 -1.49 1.68 2.51 
Mgp 2.68E-03 8.72E-03 4.91E-01 -2.04 2.69 5.49 
BC005537 2.76E-03 8.86E-03 7.10E-01 -1.41 2.01 2.84 
Tnfaip2 2.83E-03 8.98E-03 7.14E-01 -1.40 2.06 2.88 
Sept2 3.13E-03 9.82E-03 7.59E-01 -1.32 2.14 2.82 

 


